The activity of one soluble component of the cell-free NADPH:O2 oxidoreductase of human neutrophils depends on guanosine 5'-O-(3-thio)triphosphate.
Neutrophil NADPH:O2 oxidoreductase activity, essential in the killing of bacteria by neutrophils, can be elicited in a cell-free system that requires plasma membranes, cytosol and sodium dodecyl sulfate. In addition, GTP or its nonhydrolyzable analog guanosine 5'-3-O-(thio)triphosphate (GTP gamma S) enhances NADPH oxidase activity. We investigated the mechanism of this effect of GTP gamma S in the cell-free system. Cytosol from human neutrophils was separated in three different soluble oxidase components (SOC I, SOC II, and SOC III). Previously we (Bolscher, B. G. J. M., Van Zwieten, R., Kramer, I. J. M., Weening, R. S., Verhoeven, A. J., and Roos, D. (1989) J. Clin. Invest. 83, 757-763) reported that the cytosol contains two components which act synergistically. We now report that one component (previously labeled SOC II) contains two different components that can be separated by ion exchange chromatography. Immunoblotting with antiserum B-1 (Volpp, B. D., Nauseef, W. M., and Clark, R. A. (1988) Science 242, 1295-1297), directed against a cytosolic complex capable of activating latent membranes in the cell-free system, showed a 47-kDa protein in SOC II and a 67-kDa protein in SOC III. SOC II also contains the 47-kDa phosphoprotein, which indicates that this phosphoprotein and the protein recognized by the antiserum are identical. Low rates of NADPH-dependent O2 consumption can be elicited by SOC II and SOC III in the absence of SOC I. This activity is independent of GTP gamma S. Addition of SOC I increases this activity 3-4-fold, only when GTP gamma S is present. Plasma membranes, incubated with SOC I plus GTP gamma S and re-isolated, showed a similar 3-4-fold enhanced O2 consumption with SOC II and SOC III. The GTP gamma S effect is exerted primarily at the level of the plasma membrane. The concentration of GTP gamma S that causes a half-maximal stimulation was 0.4 mu M. It is concluded that SOC I is a functional component of the NADPH oxidase.